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Abstract of JP1 01 66573 
PROBLEM TO BE SOLVED: To prevent an 
image quality from being deteriorated by 
fluctuation in a bonded thickness between a 
piezoelectric element and a substrate by a 
method wherein both end faces in a displacing 
direction of a laminated piezoelectric element 
are lapped. SOLUTION: Respective laminated 
piezoelectric elements 12 of an ink jet head is 
lapping finished on both end faces 12a, 12b in 
a displacement direction. For the laminated 
piezoelectric element 61 formed by firing or the 
like, warp, waviness, etc., in firing are 
generated to deteriorate flatness, or foreign 
matter 62 or the like sticks to a surface. By 
lapping the piezoelectric element 61 , the 
laminated piezoelectric element 63 which is 
high in the flatness of both end faces 63a, 63b 
in the displaced direction, is obtained. After 
bonding the laminated piezoelectric element 
63 of which both end faces 63a, 63b are 
lapped onto a substrate 11 with an adhesive 
14, it is divided into a large number of 
laminated piezoelectric elements 12 by slitting 
with a dicing saw or the like. 
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i i-f 3 -Tv-y^y Y — y Y\ 
[MsfrS 2 ] 1 fclEttfcW >y 5?* K 

£E*sR^©aEffi*iRiop5il8ffijSsWfi'JJnxSix-c^5 r t 
iW&.tirZ'f -S^y Y^y Y\ 

■i >y i/zr. y Y^y K 0 
[»*«5] yX^fcj!lOffi*£fc*ttS£-fr-C£ffi±te 

<Dd 3 3^|6]»^(£-C*trlEJ!J0ffijS^?rJ!raEELTHulE/X 
/w*»e>'T vyjSSretm^-yrS-r^y v^y h^y Kt-*5 

SS»SE-&ffiWV^i"*t*»-*^5y7 p JPX*^, 
y K. 

[ft** 6] rt*3S2, 4, 5<D^-ftb^{;|E^'< so 
« t t^t? Xffl $ nt v ^5 

^f^v?iy Y^-y Kfw*3V>T, HiifE^aSffim*^-^. 
aSSc^BS^ 2 0 ju mfrigjtfc^r t &$f®.k-fZ> 
4 i?^ y h^y K 0 
[»*JI8] 8«*3S 6 tffi«©>f IsirV^y Y^y K 

Mm^rgtf, Io> ttfB¥-ts'yS!!»tli 5 2 0 ft m 40 
[0 0 0 1 ] 

fflv^^-^iy h^y Ki-irfSo 

[0 0 0 2] 

o(>f*jx.y ttii&mmtt. m^vm. 



2 

v ^ j£ Sr qt ffl-f 5 * w^ro y X/u t , # / X/u 
[0003] :©>f y?5?sy F©5feo^ 

tf#W6- 1 9 8 8 7 7^#^|E^StuTV^5 <t 5 
{C^JiMI±«*^-0 d 3 3 #fa<Z)£&SrfiJffl-r 5 
5fflp3^TV^ 0 r<0-T Vy y Y^y Kf4, ^® 

X/w^r^-r 5 y XywXl/- h Sr^JB Lfc«ig^ Lt ^ 

So 

[0 0 0 4] 

[3§WtfSfl¥*L.fc5 tf5^«] tr^t, -f^^i 
y h8E«S«tU-C KSW<ft*IE»*:1T5fc* 
tiS&wy X/u^rWf i^wf-y X/u-^y K^— jR-e*> 

(4, ^^^rSPim^^/i-^-^^-rs^yxvuc*)-^ 

¥14 «T S ft) ^ - i" 5 i6J. S h -5 o 
[0 0 0 5] ffi**^f4, ^(O^itXg 

4 J o§]»fApx^^T5^^-^5#/4 s *ffi^-'^^•*b^ r*t* 

[0006] rroi 5t-JE«^ta«toraroS** 

*/9«/hS<*o-CJS:#tti6»»<*9, (S^-S) 

*S«tt**A<*5. ^w^m. #yx^^c,6ttij$tt5 
vy Mw5tai#ttic:tf bo# as* CTitSlisfiT 

[0 0 0 7] *»Mtt±B©jfeK:M*T* Sirfctwc 
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[0 0 0 8] 

«K §ft*S 1 <D4 v> i y b^y Kt4, J X/uiinffi 

tf^yT^PX^T^ISfiSci: Lfc„ 
[00 0 9] W*JI 2 CD-Y >-;7 >^ yK? K»4, _hlE 

[0010] ft*^ 3 C7M v?^ j/ h^y KJ4, / X 
Oigfiltti^^© d 3 3 ^[SlO^i-CHufBAPH^^ 

is/ h — y KfcSsvT, WEfflB®ffi«*T-w^^r|6) 
<OMSffi^WffliPX^ixT^5*fi£t Lfc 0 
[0 0 11] fMt>l 4 CD-f^v^y h^y KB, -h!E 

[0012] Hl#9. 5 «Z)-f S?* yh^-y Kf4, / X 
-CltfffEflqJEE^&ME LTtulS/ X/ua> lb -f MSrUt 

ihfr—jjtfy yyjbPX^H, ftiL^/WBMOX^JvC^-S 

[0 0 13] «*9 6©-f^^iy h^y Ktt, ±SB 
!i*3j2, 4, 5(OV^-f tlfrOsO? i?x. y h^y K(~ 

[0014] ff*]J 7 ro-Y >^ v** y h^y Kf4> XIS 
!f3j?il2, 4 75M6OTV>-ftL*»<D-1'^^v?3iy h^y K 
Icfc^T, mflEasajE«^&^*«©sPffi«^ 2 0 

[0 0 15] St*9 8«D^^-;iy h^y Kt4, ±IE 
ft*Jl6W-f ^y v?iy h"»y KK*5V>T, HUlB^Jia 

Eli^StfStroflSijS 20(i mSrax.1* . 
HulS^r^y^JcD^^^ 0 jum^x.^^S^i L 

[0016] 

mw^mmmm] sir. *&m<Dm&<w&mzmt 

y y h^y F<oftM®UM* m 2 (411— y Kro^ir 



4 

[0 0 17] rO^V^v^iy h — y Kf4> Wft-a- =■ y 
hit, SE^3-=-y h 2 t, ^y 3 ££{1*1 T 

1^5. h 1 (4, t7vy^^SS, 0fl;Ui?- 

«JiffliE**T-l 2§r?iJtt^2?iJi2HLT^L, rix 
P> 2?ijW#ffi*»^l 2K>jaHSrSit)ffltf»IB, ir^S 
y^i^457^AW (SfcKtO 13£g^»#J 

io [o o i 8] mm.<Dmmmi-i 2*4, vy-sr&srftsL 

dftfc rfgib^j £i^5„ ) 1 7, 1 7-t, igtdg|5 
17, 1 yfflctii, iEtt^/u-x^-^-^^ti-ft-^s- 

(rtb^r mmm®.} t^*>, ) is, is 

•••i$T3££Klft&LTV>5o 
[0 0 19] BEWS^-l 2iLTf4l OSJ^X 

(4, ^Jxf41! 2 (C^-f «t 5(C, I$10~50m m/ 1 
20 1©PZT (=Pb (Zr-Ti) O3) 20t, ff^iCM 
m/l|0|'^7^-A (AgPd) A»fj/i5rtfi5« 
g2 1 i: SrSStfl Lfct©T-fc5^, El^iL 

[0 0 2 0] *7h, 0 4 |;^ti 5 (-ffim^T- 1 2 cd^ 
fi*(6]Oi^iffiffiT'foSXffil 2 aSWTH 2 bl-fiy 
yT^nXSrtTo-CV^S. S« 1 l©Etffl 

2iOi^ffilla (Ell#fiB) (^fcy y^iPXSrffo 
TV^„ £(bf', g#ffll 4}C{4=¥^y7*^JSr^PLT 

30 V5o 

[0021] &s.mmi- 1 2 (Drt^mffi 21m s*^ 

frAgPd^e>*-5fe*05^S«@2 2, 2 3 (2oW|± 

^, 1 1 xi-t4, m 1 iCTjk-rx 5 (cni • Auit, 

Au>y=^, AgPt-<-X hPPJSiJ, AgPd^-^. hRlfilJ 
^(^4oT*ii*ffi2 4S.O ? i@SiJ*^12 5(D#^^ — V 

[0 0 2 2] ^Lt, #?U(0#£E«*^ 1 2<£>*H6]-r-5 
40 2 2 ^^«ttS*iS>J 2 6^ LtftliS 2 4 

ft*, #?IJ<D#J±«*^1 2<7>^[6]L/i^S 
B*<S2 3^|^C<W«14^*^J2 6^Ltttl-fH 

^LT, Si&SPl 7»Ctt»Ji*|pJ©#t/0«ffi (d 3 3 
U—^SSM 1 3 l^ttfc:* 1 3 a l*3t£i*«&&*3l 2 6 

so [00 2 3] mm=L- y h 2 »4, ^SSV>(4«SM 
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(dfr) 3a^fefta«*tt»«Ji"e»*i-fc2««3t«> 

iliiW3 2^ AIL 6 /X^lx 

3^Wl:§iU «WIWfb-C»rilL"CV^5 0 
r.tb^cr)#SPW^J:oT, 1 ocDBE®lf ^ 1 2 (JEttA! 

17) t, roiocolxmiSf^i 2K*ttSi-S^ 7 7 

3*Pffi*&^ 35^ ^ OflPEEfSS 3 5 ©PHIIKttt bT 
JPffi*S3 5 KWftt «r*At5*i*a 3 
6, 3 6*. JPJ£*S3 5£#a*£3 6, 3 6 fc Srii 

a-r^ y^MK3 7, 3 7 t, ipj±i£^3 stcxa 

[0 0 2 4] 3 1 te, KSJSP 1 7 tC^-T^WIE 

^775A»34i, ^Kttffil 8MSS^i-5!B4 1 
&tf:7^-^SB*tl 3tC^-f 5"<-*4 2 tS:Mt 
•C^5o T75AS&3 4«\ RftSB 1 7 USH^I"* 
ftiKia^4 3 ^ . rOiifflU 3<DflfflKJI!J^Lfc»*l 

(^775AH«) 4 4 

[00 2 5] IS^PBSSBW 3 2 ft, i§®J« 3 1 
*S3ttt»llJi 4 5 fc , /X;^U- -h3 

[0 0 2 6] /Xyu^u— h 3 3fctt>f ^^jRSrfBIS* 
*5fc»<^«ttftttaP"C*)4/XyU38S:#«[S:^ 

-C»2 5~3 5 Atm-Cfo6o rcD/X/U^l— h 3 3 It 

I/i/- b«rJE^-CV*<5#, Si, Z(D{&(D&mttn$: 

[0 0 2 7] :o;X/U/l/- h 3 3 O'f ^ PtfcUH 

Sffi4 7fcbT^5 0 Wx.tfPTFE-Ni*ff^y^ 

k*L£<fc5fc:b-cv^ 0 yX/v-TV— h 3 3<z>jg 
^^S*«kaJ^«:^b^V>#«7K^affi4 8iU 

[0 0 2 8] :jl?)(0lii^7 h 1 fc^^-^ h 2 

h 2(Dii!)ffi3 1 tffitb^Lny h l(Oj±m*^l 2S 

[0 0 2 9] ^Lt, SSl 1 y K3t»SWt"C*>6 



5 

C«fSr*i"SPCB»tRi:»i6^y h l^lEt*? 
12 (B»«fi7) i:SStfe#ti2 4 J 2 5t£F 
PC^^5 1, 5 1 Sr^bTSSRb-CV^So 
[0 0 3 0] ifc, /X;l^*/<- (^yK*/H 3 
M\ /Xy^i/- h 3 3(Z)j^^X^^ KfllffiSrS? 

«L31B4 7fcJtrt?bTBP»Sr?UfifcU /X;uyi/-f 
10 3 3 0JWWBK«bfclHB*»3Sffi4 8tcS*»Jt-T^ 

*^<~f-glW5 0, Sfilb 
-MflWl 3&U«J«3 lfc^ftJett-f ^^#t»^5 2 

[0 0 3 1 ] ro £ 5 Wff/jJcbfc-f i?^ y h^y K 

(1 0~5 0V(O/^t)±) £rBMJP-t"5r tJcio 
PibSU 7Hil*fi^»4gt, jgg(ri£3 1 
20 (Z)^777^3 4§r^bTJPl±^^3 5*«JPffiSiX 

TJ±;^±#U y X/W3 Sj^&^^jBtf&kWSix 
5 0 rotS, JDBESS3 5**e>*iittS3 6^iiCS 
>fy^«K3 7, 3 7^^-f>^<omtit>m±ir 
^ y^ft»K3 7, 3 7«ffil»/N:t5: 
bT«IBS*T*iB**3 6, 3 61 

[0 0 3 2] ^Lt, <0?m*ktti<0»TKm\ *Pffi 
^3 5^^>f ^^JE^J^ffiiSb, -f >?<Dffitb<D&fe 

30 t Kft/^/u^ <ojtt«ae^ «t o tspeemm 3 4 ^ k^ee 

**^a>ket*&£*bfc'f ^te#il$l^3 6, 3 6C 
8EAU *ii^^3 6, 3 6^W^M83 7, 3 
7«raTJ0BE**3 5rtfc*l«**l/*o ^bt, /XA- 
3 8 OttJPf+afiOW y 

^Bi A ia o t y x> 3 8 offi p $ jit (y 

[0 0 3 3] ^erx% r^y^ b^y Kfc43*t 
40 £j±mi^ i 2 i i oipx&tjqg##J i 4 tc^ 

fi*^ffil2a, 12b (04#ffi) tC^yXJP 
X^bfc^OTfo^. 0!lx_tf, 15 (a) ^^"T <t 5 

^«^J:oT^bfcagMiES*T-6 in, nam 
Tv^fc^, ^stcmfee 2^^f+#bxvN5 0 ^rr% 
m (b) fc*-TJ: 5»-«ffi*fiJ«>SiBffi6 3 a, 6 3b 

so <D3PlB*lD«V>afaSffi«*^6 3 355»&ftS 0 
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[0 0 3 4] Z(DX 5 tCpEjaSiffi 6 3 a, Q3hfr7-y7 

toT.£tiizmmMmm.m*6 3 1 1 -ht-s*#] i 

4fS^LfcS« ^i/y/y-fSrfflV^^D y h^P 
»1 7atWMB»»l 8) 

[0035] :ctt, ailJEll^ro^f*^]©^ 
^rroSffitr/citt 7 y 7°iPX£iE Itt^i, 9 y 7°ffi£ 

*»WettM»ffil-9 y^APXS: 

igu-c^sw-e, s«i i~ ©^^iac'fcotfifi; 

±T"fc(^fflffi^5 s'T'JODX-TSr t^#^{c*^j-e 
[0 0 3 6] r<OJ;5S'. aJiaffi®*^»d 3 3#|p1 

ft^ro^tic^iSKOWiBffi^^ y:/flPX$;h,-CV'>5«jE£ 
fc-t-sr tICioT, ffiWlS^-cD^ffiS^fiK ft 9 , * 

^Y ^/uP^rojEm^ro^mtt ('Mi*^ 3 ^ 
[0037] EEHHf^i 2 tISi l to^* 

ft 5 fc i6, jE«5lf ^7W?ft < S«coS^ffil- 1)7 7/ 
iPXSrJSUT¥ffiSro!f»^*Si<i-?)o itUcioT, 
-wu^ y X/Wkt^ <£ 3 A/i-^ y Ktc*3 (t -v v^/i' 

[0 0 3 8] fflf^f 1 2 tSSl 1 

-fSfeftfc, S5*«ll 4<ftK¥*ry-?m 

tlfl2 (H^^fi^y -y hiPXauroffi*^) £S 
4-Cgs£-Lfc#£\ JEffl:*^ 1 2eD¥ffi^fc<£>iH 
&T*&Mm 1 4as%^ft^fc*lcS^FfiU:ft5lffi#, 
^ft<o*>«*J¥^a s EB9ft< roj fcft5«B^*«4C5 
rt^fe^, ~<t>J; 5ft#HKft5 ffiii Lfc i 5 
*!>y hiPX£ifeL7ct#t-«*#Jl 4#»if*^Ste- 

[0 0 3 9] t^X\ m 7 IZTjk-fi. 0 \Z.&mffl 1 4F*3lC 
^y^BMatftiPtirifcioT, '>ft<tt> 

rro^-^iua coS@r-JE«*^ i2tiSi 1 
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[0 0 4 0] ftli, g#J?^il£S*^WI$H4tco 

^L-CV^SE^JWff^- a 5 »<ft£i:, 
l£Wjrf<0£{fca*£*^Rte£ivcL* EE* 
mi-<D£{iL&&'b£< ft 9 , jglcJE*i^©lE{4:<E>JSg 

10 t£tfs$E<ftt>, -r>-^?g^^jt*^a<ft ; 5o 

[0041] -rft^*>, II 8 i 5 ftlEimEEv 

p , 3£*>_k(f l*3£* t r . ±hTlf B#3£» t f , 
^#tt^S< ft<5/i#K Ptd^^st'feXlf t r 

if b#^:«c tfiD h£tiLmM<n±ib±.tr] r mfem*±z < 

ft5o 

[0 0 4 2] EWftlfiiofttCtt, -« 
6<](C3i^^v-^(DS*^J^ffl^-5/i^ irvy*^2 0 0 
0 0kg f / c m23B*©gf3|WBlSrffiffl L-fcS^W^* 
ff^-tffiS^T-^iStwM#(4m^ia l l tc^-fj; o 
tcft^o rrolA^^J: 5fc, 8ffW60(im 
■e{4JE«*^-<o^fi<0*3 i-t 2 0 

30 j; * 3 o %n& ffititmm ■ckhz § . 

[0 0 4 3] rr-C, Sf*fflfcJ:5£E«*^©«(fe*«> 
(c|E**^roiEii)m)E5rii5 < bftltttff ft *bft < ft 5» 

to*, S5*ff**sat-rrsi, urn*'? ts«i:©i^ 

p^ffi^T'ttXtfftltix^ftbftV^T-, a5p B D i7)3^ hT 
y T'lCO ft i6S § - t ft 5 o. 

[0 0 4 4] Lfc^ot, S*^J(cJ:5JEm«^O^J7: 

40 *<7>©ifc*£a5&*t«£&#it-t-3 1 , mmmz-te e o 

5 tcS*S>J 1 4 (C^f^ y /|14a 5r^JP LTEtf^ 
1 2 tSgl 1 tZm&i-ZtZ, I£n%f-l 2WTB 
S5r 2 0 u m£JlTKi-ntf , If 11 O^ffi-SSt/^-Y 
y^Bl 4 a ©«taSra*5-r5ri:-e^4:U-C5lf*K. 
mmm&ZG 0 jim£JlTt»x5r t^pTtgfviftSc * 
fc, S« l l <r>¥-m&* 20(1 m^T^-TS r. t X\ s. 

1 2 ofBSSy^-r y 7ll4a w«tS§r31^ 
tSli-Cifti LT**R:**»**r6 0 /i mJ^TJc 
so Wi^lS- t*5RjtgicftS 0 £?>K, Jfty/lll4a© 
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«tSSr 2 0m mSlTfc-f S - t X\ JE«*^ 1 2 «W 

[0045] ^fc, ee**^ 1 2 (D^m&Rxfi±mm^ 

1 2*ttti"TS&Kl 4(0^ffi<73SpffiSSr ; ?:tt^2 
sjfrgSr 20m m«rjffix./iV^S^-*-^tf, ^fotStfc 

[0 0 4 6] ft**, ±|S*«f!lt:-ttJEm* : ? 1 ^'P^®, 
[0 0 4 7] 

h^y KKittfi, /X/utiBJE^t-*fJC&^-tir 
-OiSMJEfllSf^-SriEeU r »«Ji^BE®*-?-« d 3 

3rSfcffl£-eT£-< V:? y f^y KfcfcV^T, W1SEE 

[0 0 4 8] sMt^CM^ v^y h^y Kfc±*t 
«, XlEft 1 Vy v 5 ^ y h^y K{C*5V>T, « 

y yT^PX^Tt^-Sflifijoi Ltrof, JUi^iSfi 

fit, ■fcFpft^lfil-k-***. 
[0 0 4 9] fS*fl3©^y^v?xy h^y K let ft 

Mb, ^ W«Jf MEE®*T-W d 3 3*|P]<0^fi:T-JPJE^ 
^SriPEELTy XA-a»P>-f v^jgSretm$*-5-l' 
^y h^y Kfc*SHt\ a«M/±m*^ »^&2ffreDPi 
«ffia*fflSMDX£ft-CV*5*jSi LfccDT% £E«^i 

[0 0 5 0] 4 0^ v^y h^y Kl-ift 

XfB!if#JS3<7M>-y v^y h-^y Kfc*JV*T, « 

W&JJniSftT^SfllJfti: L.tc<DX\ >*frf®X* 



JO 

T, 1)^p 0 pK^^X1-?.o 
[0 0 5 1 ] !t*5 5C0-Y >^ y h^y KM<fcft 

JlSEEmSH^ffiBU -®aiIJ±tifOd3 3* 
|6]©^fi:-eAnJEE^SrJD£ELT/X/u^P,-1' >y-?g£D£ 
(DJ«-l'y^^x-7 h^y FlciSV-C, ^S^EEfl;* 

^yyXflPX£ft, »*asWB'WOXS*vCV^#jai: U 

n t , a-^-r y*/isfflX><D!EmM I f-<o&{iL%f&<D 

[0 0 5 2] 6 ^ v^y h^y KtC<fcft 

tf, XIEf**il2, 4, 5Wf»ro-f^^yb 

^m^^y^J^SsflP^ftTl^Sflllfct Lfc©t% 
EE®* T- 1 i ^wft/hKEJ^Sr-^tc-r 3 i 

i^t?t, EE®*T-»^y y hjpxicj:5«iv^»ii««r 

[0 0 5 3] SM7©>f^v>iy h^y Kl-ift 
te\ Xiait*S2, 4 75^6(DV^Ttb^W-<>'^ v^y 

2 0 um^m^£^m^t LfcO-C, EE*«^-i:S«i: 

*, -Jiili^p R pK^fS)XT'tS„ 
[0 0 5 4] SMSO'f^-^y h^y K^iix 
tf, XIEff*^6W-f h^-y KfC*5^T, H 

30 JB5LE**^-XV»tE©5pBfl[^ 2 0 Mmiixf, E. 

[mscoffim^^] 

[H 1 1 *%iiW*mm bfc-Y ^= y h^y KW^W 

[12] R^y KroWrffiKWH 
40 [H13] 1^3 — y K©12 tii:5S-r5^f6]ro©rffiMBJIll 

[@4] m~*-y v<Dj£mm?<D®,wicmirz>mumMm 

[H5] JEtt^T-coRt) i7 yT'iPXODlftWUi^i-Slft 

mm 

[HI6] ^«(c^+y^J^*/iV> < i:#rojE^^ 
[0 7] «»#Jt^^y^WS:-&tf4:#©JEm*^i:* 
[ID8] JEWS^f-^SlJn-rSBibatJgWKWB 

[ni9] &nm : Hcm\iirz>m®$Lj&kiEnm*ff>&te 



BEST AVAILABLE COPY 



& (Hi ¥10-1 66573 



(7) 



11 

[010] mmmi-^im-r^mwj^Mt&mm^-^ 
[sin mmB^kmmm*<r>&&At<Dm&zmx 



12 

ll-SS, 1 . 13-7U— A» 

It. 14-ifH, 14a-^y^W, 1 7-I» 
ffi, 1 8 3 1-S1S, 3 2 

3 3 ■••/X/U/l/-h, 3 3 8 -y 



[11] 




[02] 

37 4435 384347 4337364248 



36 374435 384347433736*4 



33 




26 22 26 21 17 2D 26 23 



(a) 



[05] 



6% 



- 61 



-62 



-63 



[06] 



[03] 



34 41 35 38 33 35 




[04] 



12a 



"7 

12b 



12 



[07] 



11a 



12 



14 



— ' 11 



12 
14 



BEST AVAILABLE COPY 



1#Ba¥ 10-1 66573 



(8) 



[18] 



tH9l 



[mi i] 





tf : JtSTtJBSfflSt 
Fw : 

Vp : OttSS 



20 40 60 80 

SiS*( Mm) 



[010] 




(72)H0j# Km 

*#»*BE: , H&fclTB 3#6-j§- ttS 



(72)^i^# m» 

(72)3SW# fe** 



BEST AVAILABLE COPY 



